-the absence formal follow-up pathways or protocolization, which is somewhat surprising in the prospective part of the study.
-The choice to modify incomplete scores for use as "per protocol" rather as "intention to diagnose". -The fact that only 51 % of discharge follow-ups were documented in the retrospective cohort, and 67% in the prospective cohort. Even if the authors acknowledge these limitations, these are major ones, and may reach to wrong conclusions about the general issue of prediction and prevention of post-ICU adverse events.
Other comments: The authors should discuss why they did not try to test previously published scores, for example those that were in the higher ranges of ROC curve AUC. The number of reference is low, and the authors should cite additional references of prior studies. The text is a bit long. The hypothesis is not clearly stated. The main objective should be chosen among the four objectives that are announced. The choice of 14 days as a threshold to define readmission should be discussed, as most papers used 48 hours or 7 days. This choice may be justified, but precludes to make comparisons with other studies. Did the authors do a sensitivity analysis to choose this value? Page 9, inclusion criteria: I suspect the authors wrote "meeting exclusion criteria", rather "meeting inclusion criteria" The use of linear regression may be inappropriate to link scores to outcomes, as outcome seems to be a qualitative value (pages 14 and 15). The authors should detail if they disagree, or have a review done by a statistician.
REVIEWER
Lifeng Lin Department of Statistics, Florida State University, USA REVIEW RETURNED 07-Aug-2017
GENERAL COMMENTS
I focused on reviewing the statistical analysis in this manuscript. Overall, this manuscript is well written with plenty of study background and details of methods. I have a little concern about the title, which emphasizes the derivation of a novel risk prediction model. However, to my understanding of the clinical settings in this manuscript as a statistician, the novel part is mainly the derivation of risk scores (POR score and CCFU-T discharge risk score), while the model is just a traditional univariate/multivariate model. Moreover, I have two more minor comments as follows.
First, on page 11, the factors with univariate significance p <= 0.05 were included in multivariate regression, and the authors used backward elimination to select variables. This two-step procedure does not seem to be straightforward, and I wonder if the selected variables remain the same when incorporating all factors in the multivariate regression. Second, also on page 11, to illustrate the POR score based on multiplication of multivariate odds ratios, the authors took an example of a 67 year-old patient. The POR score was calculated as 2.29 * 1.33 * 0.79 = 2.41. I'm not sure what 2.29, 1.33, 0.79 represent. I suggest the authors to provide some detailed interpretation for these numbers.
VERSION 1 -AUTHOR RESPONSE
Reviewer: 1 Reviewer Name: Waldmann 1. Huge amount of work put into this paper 2. Follow up is not defined; looks more like nurse led outreach in this paper but usually means clinic in outpatients for many ICU patients. Need to define exactly what is follow up. Reference is made to PRACTICAL study which was a nurse led follow up study after discharge from hospital. 3. Outcome limited to short term readmission up to 2 weeks or death. In 1989 the Kings Fund reported that there is more to life than measuring death. The longer term outcomes are surely very relevant. 4. As admitted in your paper there was lack of Validation cohort.
In response to Carl Waldmann 2. We have added additional information to the abstract and title to highlight the nature of the follow up as an inpatient, ward-based intervention/interaction. We have made additional changes to the last paragraph on page 4. We have updated the context section of the methods to explicitly identify our meaning of follow-up as well as clarification of the nature of the follow-up throughout the text. Many thanks for highlighting the incorrect use of the PRACTICAL study, we have removed that reference.
3. We have added another point to the 'strengths and weaknesses' section and also to the 'limitations' part of the conclusion to highlight that we did not capture this outcome data and its importance.
Reviewer: 2 Reviewer Name: Benoit Misset Dr Fabez and co-authors developed a clinical prediction model for poor outcome after ICU discharge in a retrospective cohort of two ICUs of the ICNARC database, and tested it as an adjunct to medical decision in a prospective cohort. They found that the model they developed was moderately discriminant (ROC curve AUC = .677) and that its use in the prospective cohort did not induce a substantial reduction in post-ICU death or readmissions.
Major comment: Different aspects may have plaid a role in the absence of effect of the score, which are due to the design of the study: -the absence formal follow-up pathways or protocolization, which is somewhat surprising in the prospective part of the study.
-The choice to modify incomplete scores for use as "per protocol" rather as "intention to diagnose".
-The fact that only 51 % of discharge follow-ups were documented in the retrospective cohort, and 67% in the prospective cohort. Even if the authors acknowledge these limitations, these are major ones, and may reach to wrong conclusions about the general issue of prediction and prevention of post-ICU adverse events.
Other comments:
The authors should discuss why they did not try to test previously published scores, for example those that were in the higher ranges of ROC curve AUC. The number of reference is low, and the authors should cite additional references of prior studies. The text is a bit long. The hypothesis is not clearly stated.
The main objective should be chosen among the four objectives that are announced. The choice of 14 days as a threshold to define readmission should be discussed, as most papers used 48 hours or 7 days. This choice may be justified, but precludes to make comparisons with other studies. Did the authors do a sensitivity analysis to choose this value? Page 9, inclusion criteria: I suspect the authors wrote "meeting exclusion criteria", rather "meeting inclusion criteria" The use of linear regression may be inappropriate to link scores to outcomes, as outcome seems to be a qualitative value (pages 14 and 15). The authors should detail if they disagree, or have a review done by a statistician.
In response to Benoit Misset:
1. Regarding the absence of protocolisation, etc. we deliberately did not put this in place as the CCFU-T intervention was designed to support the outreach team rather than constrain their activity.
We have highlighted the lack of rigid follow-up pathways (page 9) in the methods section. The key outcome of interest in this study is whether the perceived lack of impact of outreach teams is due to poor targeting of their activity and whether the provision of a risk score enhances resource distribution and hence impact. The implementation of a rigid follow-up pathway would have meant that we would have been unable to determine whether any improvements in outcome were due to resource allocation or the protocolisation of follow-up.
2. We have identified the fact that the per protocolanalysis will have potentially reduced the impact of the CCFU-T on outcome in the manuscript (page 21). We feel that it is important to keep to this approach as the inclusion of partially completed CCFU-T forms would be a very grey area to determine what degree of document completion would be required to define them as intention to treat/diagnose. We also feel that adopting a per protocol approach reduces potential bias in our study.
3. The figures of 51% and 67% refer to the rates of (documented) follow-up in the 2006-11 and 2012-13 cohorts, respectively. They do not do not refer to the rate of documentation of follow-up, or our ability to record a follow-up event. Not all patients are followed up. These figures refer to the rate of patient follow-up, not a failure of data capture or a study limitation.
4. Regarding the declaration of the primary objective, we have chosen improvement in outcomes as this is in keeping with our specified primary outcome of interest. However, it is difficult to state this as all objectives were sequential and essential for the overall study. If inclusion of a 'primary objective' in this manner is not appropriate for the journal format please let us know.
5. We have included a hypothesis section in keeping with the STROBE checklist.
6. Regarding the use of linear regression analysis and outcome we are unclear which qualitative outcomes are being referred to as all outcomes reported in this study are quantitative. If the concern stems from the use of the term 'poor' outcome this has been defined in the first objective and the term is used consistently throughout the study to refer to the quantitative composite of death and readmission. We are happy to rephrase this if you feel that it would improve transparency.
7. Regarding the use of alternative ICU-based scoring systems we were limited by the data collected for the retrospective cohort as this was extracted from the ICNARC database which only records certain information. The only scoring system we could accurately calculate using this data was the APACHE II; we have analysed and reported this score. While the APACHE II is derived from admission (not discharge) data, is still is an effective marker of illness, however it did not perform as well as the POR score in this patient cohort (AUC 0.573). We have identified this limitation in the revised draft.
8. Our selection of 14 days for the cut off to declare an outcome as good or bad was based on analysis of the distribution of readmissions, ward-based deaths and follow up sessions after ICU discharge in the retrospective cohort. A significant proportion of ward-based deaths and readmissions occurred between 7 and 14 days after discharge (death: 67% at 14 days vs. 48% at 7 days, readmission 86% vs. 68%, respectively). Additionally 10.3% of patients who received follow up were still being actively reviewed on a daily basis at 7 days following ICU discharge. Therefore, to ensure good capture of these events we based our time threshold at 14 days. In this setting a focus on outcomes at just 48 hours would not represent a time period when we would expect a significant impact from outreach/follow-up input and hence we would have significantly dampened the impact of any improvement in follow-up targeting or efficacy due to the CCFU-T. In order that useful comparisons can be made with other studies reporting readmission at 48hrs we have reported that as one of our secondary outcomes. All data from this study will be stored on the DRYAD repository and this contains the time of readmission and death for all patients hence any researcher wishing to perform post hoc analysis at other time points would be readily able to do so. No sensitivity analysis was performed.
9. Additional references have been added and text had been removed, where possible.
Reviewer: 3 Reviewer Name: Lifeng Lin I focused on reviewing the statistical analysis in this manuscript. Overall, this manuscript is well written with plenty of study background and details of methods. I have a little concern about the title, which emphasizes the derivation of a novel risk prediction model. However, to my understanding of the clinical settings in this manuscript as a statistician, the novel part is mainly the derivation of risk scores (POR score and CCFU-T discharge risk score), while the model is just a traditional univariate/multivariate model. Moreover, I have two more minor comments as follows.
First, on page 11, the factors with univariate significance p <= 0.05 were included in multivariate regression, and the authors used backward elimination to select variables. This two-step procedure does not seem to be straightforward, and I wonder if the selected variables remain the same when incorporating all factors in the multivariate regression.
Second, also on page 11, to illustrate the POR score based on multiplication of multivariate odds ratios, the authors took an example of a 67 year-old patient. The POR score was calculated as 2.29 * 1.33 * 0.79 = 2.41. I'm not sure what 2.29, 1.33, 0.79 represent. I suggest the authors to provide some detailed interpretation for these numbers.
In response to Lifeng Lin:
1. We have altered the title to focus on the novel element being the risk score, rather than a statistical model.
2. Regarding the statistical modelling approach, this was used to reduce the number of factors entered into the multivariate model and has been used in a number of published studies, i.e. [1, 2] . In terms of impact this eliminated factors that would not be expected to be associated with poor outcome (for example sex, medical vs. surgical admission) and also eliminated factors that clearly overlapped in their impact (in-hospital vs. any CPR, care level vs. dependency at ICU discharge) to retain only those of relevance. We have repeated the multivariate analysis of the 2006-2012 dataset entering all variables, this yielded identical output risk factors with the addition of the Composite Organ Support Score ≥ 10. While it would be interesting to assess the impact of including this risk factor in the POR risk score the correlation is already excellent, although it may have improved the AUC. However, it would not have been possible to include this factor in the CCFU-T risk score as calculating this score at time of discharge would not be feasible. 
GENERAL COMMENTS
Again, an immense amount of work, but the authors have themselves admitted the weaknesses:-• Retrospective dataset potentially limits potential risk factors for readmission.
• Lack of validation cohort to definitively demonstrate effectiveness of risk score in identifying high risk ICU discharges.
• A focus on short term binary outcomes such as mortality may have missed potential benefits to important longer term morbidity outcomes. I wonder how useful this publication would be. I am sure this article requires more work before concluding that the prediction tool determining where Nurse led follow up on the ward should be focussed.
REVIEWER

Lifeng Lin
Florida State University, USA REVIEW RETURNED 26-Sep-2017
GENERAL COMMENTS
For the variable selection (or factor selection in the authors' manuscript), of course, there are some published papers doing the weird two-step procedure as in this manuscript. However, it does not guarantee that this procedure is statistically valid or efficient. For example, one factor may have low association with the outcome as a single variable in the univariate regression with p value greater than 0.05, while after adding some other factors, it's possible that the p value of the original factor decreases and under 0.05. Using the authors' two-step procedure, this factor is eliminated at the first step, but it could be important in the multivariate regression.
As the authors noted in the response, an additional factor (Composite Organ Support Score >= 10) is in the final selected set of factors if including all possible factors in the initial candidate set. Although I'm not an expert in interpreting these factors and don't know why the additional factor's calculation is not feasible, I feel that the authors may not mask this in the manuscript; instead, acknowledge this result and specify the limitation why this factor may not be analyzed.
VERSION 2 -AUTHOR RESPONSE
Reviewer: 1 Reviewer Name: carl waldmann Comments Again, an immense amount of work, but the authors have themselves admitted the weaknesses:-• Retrospective dataset potentially limits potential risk factors for readmission.
• A focus on short term binary outcomes such as mortality may have missed potential benefits to important longer term morbidity outcomes.
I wonder how useful this publication would be. I am sure this article requires more work before concluding that the prediction tool determining where Nurse led follow up on the ward should be focussed.
Response: Again, we thank Dr Waldmann for his ongoing input into our paper and for recognizing the work that has gone into it.
We note that he has agreed that we have clearly identified the weaknesses within the discussion in our paper and he has listed these in his comment.
We also understand his main focus -to ensure that this piece of work is clearly related to nurse-led, ward based, post-ICU review (for which there is little, current published research) and not longer-term outpatient nurse-led follow-up for which there is much more established literature base.
We have therefore gone back through our paper and ensured that the clear focus of our paper is short term, ward-based post-ICU discharge review, and have avoided the term follow-up to try and ensure that the findings of this review are not related to the longer-term, outpatient nurse-led post-ICU followup. With the focus of our paper more clearly defined, we believe that this paper would be a useful addition to the current post-ICU, short-term, nurse-led follow-up literature as this at the current time is limited.
We have renamed the intervention the PIRT (post-ICU ward-based review tool) to highlight the inpatient focus of the work, rather than follow up.
We hope that this addresses Dr Waldmann's comments above.
Reviewer: 3 Reviewer Name: Lifeng Lin
Comments
Response
We thank Dr. Lin for the comments on the manuscript. We agree with Dr. Lin that our approach might have led to loss of relevant risk factors or information and appreciate the more statistically elegant approach suggested. To this end we have updated the manuscript to remove the elimination of risk factors in the multivariate analysis due to low univariate significance as per Dr. Lin's recommendations.
Our previous response highlighted the additional inclusion of an additional risk factor (Composite Organ Score ≥ 10) when all risk factors were included in the multivariate analysis. Having performed a full re-analysis of our data we discovered that this was incorrect and this risk factor was only retained due to erroneous filtering of patients when this secondary analysis was performed as part of our reviewer response.
Repeating the analysis with the correct patient filtering, as performed in the manuscript, using all risk factors (including the Composite Organ Score) yielded retained factors in the model identical to those published in our initial manuscript.
